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Abstract 
Coronary heart disease is a major cause of illness and death in Western countries. 
Coronary heart disease is associated with significant costs to the patient, society, and the health 
care system. Patients with coronary heart disease are a priority population for disease 
management; primary health care providers are encouraged to focus on patients with coronary 
heart disease. Secondary prevention of major cardiovascular disease is recognized as a key 
component of a cost effective public health strategy to reduce the rising burden of this disease. A 
sedentary lifestyle has been identified as an independent modifiable risk factor for coronary heart 
disease. Effective strategies for increasing physical activity in individuals with coronary heart 
disease have been acknowledged as successful secondary prevention interventions. This project 
is a systematic review of the literature to determine whether utilization of individualized 
behavioural counseling based on the Transtheoretical Model to increase physical activity in adults 
with coronary heart disease is effective. Systematic review of the literature provided evidence 
that supports the utilization of the Transtheoretical Model to understand predictors of physical 
activity, and its use in counseling approaches to increase physical activity in adults with coronary 
heart disease or modifiable risk factors for coronary heart disease. 
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Glossary of Terms 
Activities of Daily Living- basic self-care activities including: bathing, dressing, toileting, 
transferring, continence, and feeding (Bickley & Szilagyi, 2007). 
Angina pectoris - chest pain or pressure, often radiating to the left arm, left shoulder, the neck, 
lower jaw, the back, or experienced as indigestion. It is most often due to ischemia of the 
myocardium secondary to obstruction of coronary vessels (McCance & Huether, 2002). 
Behavioural Intervention -an individualized counseling or education intervention designed to 
facilitate modification of a behaviour through assessment of the patients ' health beliefs, current 
behaviours, perceptions of barriers and facilitators for change (Bandura, 2004). 
Body Mass Index (BMI)- BMI is used to define healthy weight, overweight, and obesity, and is 
calculated by dividing the weight of a person by the square of the person's height (Sizer & 
Whjtney, 1997). 
Cardiac Rehabilitation- "the enhancement and maintenance of cardiovascular health through 
individualized programs designed to optirruze physical, psychological, social, vocational and 
emotional status" (Kavanagh, Caprio Triscott, Dafoe, & McCartney, 2002, p.l). "The major 
components of cardiac rehabilitation are medical assessment, prescribed exercises, cardiac risk 
factor modification, as well as education, counseling and behavioural interventions. 
Cholesterol -Main lipid associated with arteriosclerotic vascular disease (Pagana & Pagana, 
2006). It is required for the synthesis of steroid hormones, and is a key constituent of cell 
membranes (Pagana & Pagana, 2006). Much cholesterol is synthesized by the liver, but some is 
absorbed from dietary sources. Nearly 75 percent of cholesterol is bound to low-density 
lipoproteins, and 25 percent is bound to high-density lipoproteins. 
Construct- "When a concept has been developed, created, or adopted for use with a specific 
theory, it is referred to as a construct" (McKenzie, Neiger, & Smeltzer, 2005, p. 144). 
Coronary heart disease -Any vascular disorder that narrows or occludes the coronary arteries 
(McCance & Huether, 2002). 
Dyslipidemia- abnormally elevated plasma levels of low-density lipoproteins, and triglycerides, 
and low levels of high-density lipoproteins (McCance & Huether, 2002). 
Dyspnea- subjective sensation of uncomfortable breathing, the feeling of not being able to get 
enough air. Often described as breathlessness, air hunger, shortness of breath, labored breathing, 
and preoccupation with breathing (McCance & Huether, 2002). 
Endothelial Dysfunction - impairment of vascular processes which regulate vascular homeostasis, 
vascular tone, platelet aggregation, monocyte and leukocyte adhesion, thrombosis, and smooth 
muscle (Moyna & Thompson, 2004 ). 
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Glycemic Control- blood sugar control (Canadian Diabetes Association, 2003). 
Heavy Alcohol Consumption - alcohol intake greater than nine standard drinks per week for 
women, and greater than 14 standard drinks per week for men (Heart and Stroke Foundation of 
Canada, 2008). One standard drink equals 341 mL/12 oz (1 bottle) of regular strength beer (5% 
alcohol), or 142 mL/5 oz wine (12% alcohol), or 43 mL/1 Y2 oz spirits (40% alcohol). 
Hypertriglyceridemia- abnormally elevated triglycerides in the blood (Huether & McCance, 
2002). 
Lifestyle Modification - a change in lifestyle, which is characterized by identifiable patterns of 
behaviour, which has a profound effect on health status of an individual or population (World 
Health Organization, 1998). 
Lipoproteins -clusters of lipids associated with protein, which serves as transport vehicles for 
lipids in blood and lymph (Sizer & Whitney, 1997). Major lipoprotein classes are the 
chylomicrons, low-density lipoproteins, and high-density lipoproteins. 
Low-density lipoproteins -lipoproteins that contain a large proportion of cholesterol (Sizer & 
Whitney, 1997). 
Mortality- death. Mortality rate usually expressed per 1000 population (European Observatory 
on Health Systems and Policies, 2007). 
Morbidity- illness or disability. Morbidity rate usually expressed per 1000 population (European 
Observatory on Health Systems and Policies, 2007). 
Myocardial Infarction- the period when circulation to a region of the heart is obstructed and 
necrosis of the heart muscle is occurring (McCance & Huether, 2002). 
Myocardium -the thickest layer of the heart wall, composed of cardiac muscle (McCance & 
Huether, 2002). 
Obesity- body mass index greater than or equal to 30 (adult) (Medical Services Plan of B.C., 
2005). 
Overweight- body mass index greater than or equal to 25 (adult) (Medical Services Plan of B.C., 
2005). 
Preventive Care- Preventive care that aims to prevent the initial occurrence of disease (primary 
prevention), retard disease progression (secondary prevention), or reduce disability near end-stage 
of disease (tertiary prevention) (Chan, 2002). 
Primary Care-" ... the provision of integrated, accessible health-care services by clinicians who 
are accountable for addressing a large majority of personal health-care needs, developing a 
sustained partnership with patients, and practicing in the context of family and comrnunjty" 
(Hamric, Spross, & Hanson, 2005, p. 450). Primary care is also defined as essential health care 
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that is focused on illness prevention and health promotion (Canadian Nurses Association, 2002). 
Primary health care also encompasses the following principles: accessibility, public participation, 
appropriate skills and technology and intersectoral cooperation. 
Psychosocial- the influence of a person's perceptions and experiences of their place in social 
hierarchies (World Health Organization, 2007a). 
Socioeconomic -the influence of ones economic conditions and political context upon the 
individual (World Health Organization, 2007a). 
Systematic Review - Review of a compilation of like studies to address a specific clinical 
question using a detailed, comprehensive search strategy and rigorous appraisal methods for the 
purpose of summarizing, and communicating the results (Melnyk & Fineout-Overholt, 2005). 
Randomized Controlled Trial- experimentally designed trial involving random assignment of 
subjects to treatment and control groups (Loiselle & Profetto-McGrath, 2007). 
Usual Care- unstructured follow-up or care provided by a primary care provider, and counseling 
and education interventions by the primary care provider not based on a model or theory of 
behavioural change (Allison & Keller, 2004; Steptoe, Kerry, Rink, & Hilton, 2001). 
Vascular Endothelium- inner most lining of blood vessels. It is a semipermeable membrane 
consisting of connective tissue, and a basement membrane, which performs vital hemodynamic 
functions (Huether & McCance, 2002). 
Westernized Developed Nation- highly industrialized nations, where most people have a high 
standard of living, and where ideas or ways of life typical of Western Europe and North America 
prevail (Oxford Advanced Learners Dictionary, 2008; World Bank, 2004). 
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Introduction 
Coronary heart disease is the major cause of illness and death in Western countries 
(Joanna Briggs Institute, 2006; Tierney, McPhee, Papadakis, 2006). Coronary heart disease 
results in significant impacts on affected individuals, the health sector, and the Canadian 
economy. Potential exists, however, for primary care providers to facilitate improvements in 
coronary heart disease prevention and illness management through lifestyle modification. The 
purpose of this project is to determine if the Transtheoretical Model is effective in increasing 
physical activity in adults with coronary heart disease, and to develop recommendations for 
application within primary care settings to increase physical activity outcomes through health 
education and counseling interventions. 
Background to Clinical Research Question 
Coronary heart disease includes any vascular disorder that narrows or occludes the 
coronary arteries (McCance & Huether, 2002). The most common cause of coronary heart 
disease is atherosclerosis. Numerous modifiable and non-modifiable risk factors have been 
identified which predispose individuals to coronary heart disease. Non-modifiable risk factors are 
not amenable to change; however, modifiable risk factors are potentially amenable to change. 
Non-modifiable risk factors include: advanced age, male gender (until 60 years of age), 
ethnicity (African, Asian, First Nations), genetic predisposition towards abnormal lipid 
metabolism, and type one diabetes (Canadian Diabetes Association, 2003; McCance & Huether, 
2002; Tierney, McPhee, & Papadakis, 2006). Modifiable risk factors include: diet (excessive 
intake of cholesterol and saturated fat), dyslipidemia, hypertension, cigarette smoking, diabetes 
mellitus type two, obesity, sedentary lifestyle, and heavy alcohol consumption (Heart and Stroke 
Foundation, 2008). 
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In 2004, Statistics Canada reported that deaths from all causes totaled 226,584 (Statistics 
Canada, 2007); 72,743 deaths resulted from diseases of the circulatory system, 39,311 (54%) of 
circulatory system deaths were attributable to coronary heart disease. The Canadian 
Cardiovascular Society has reported that Canada's population is aging and that the majority of the 
population growth will occur in the population over age 45 (Chan, 2002). The population 45 - 64 
years is expected to rise by 33%, and the population 65 years and over is expected to rise by over 
45%. The expected population aging will in turn result in an increased number of individuals 
with coronary heart disease; the number of individuals with cardiovascular disease is projected to 
increase by 41% from 2001 to 2016. 
Illness and death related to cardiovascular disease results in substantial costs to the 
Canadian economy. According to Health Canada's 1998 report, "Economic Burden of Illness in 
Canada," the total cost of cardiovascular diseases to the health sector of the Canadian economy is 
over $18 billion a year (Health Canada, 1998). As 54% of all cardiovascular disease related 
deaths are due to coronary heart disease, a substantial portion of the costs related to 
cardiovascular disease are attributable to the costs associated with coronary heart disease. The 
projected increase in the numbers of individuals with coronary heart disease may result in even 
greater costs to the Canadian economy (Chan, 2002). 
There is a potential to reduce the burden of disease on individuals, the health sector, and 
the Canadian economy, by addressing the modifiable risk factors associated with coronary heart 
disease in young, as well as elderly patients. The Canadian Cardiovascular Society reported that 
young, as well as elderly patients are likely to derive great benefit from interventions; "we must 
more effectively and consistently prevent heart disease in the elderly" (Niznick, 2002, p. 2). 
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Preventive care related to coronary heart disease may be delivered at many points along 
the trajectory of a disease process. Preventive care strategies can be provided at the levels of 
primary, secondary, and tertiary prevention. Primary prevention is directed towards preventing 
the initial occurrence of a disorder (Public Health Agency of Canada, 2006). Secondary and 
tertiary prevention strategies are aimed at arresting or retarding existing disease and its effects 
through early detection and appropriate treatment. In addition, these strategies act to reduce the 
occurrence of relapses and minimize establishment of chronic conditions. 
According to current guidelines, risk factor management for coronary heart disease is a 
key component of preventive care. The Canadian Cardiovascular Society and the Heart and 
Stroke Foundation of Canada provide recommendations for modifiable risk-factor management. 
These recommendations include (Heart and Stroke Foundation, 2008; Niznick, 2002): 
• Physical activity is recommended for both primary and secondary prevention of 
cardiovascular disease; 
• Older patients of both sexes with a history of coronary heart disease should be considered 
candidates for aerobic and resistance training; 
• Encourage cardiac rehabilitation in patients following a coronary event; 
• Smoking cessation is necessary; 
• Management of hypertension is essential; 
• Lipid lowering for dyslipidemja is required; 
• Prevention of diabetes and the complications of diabetes is critical; 
• Diet low in saturated fats and refined carbohydrates is helpful; 
• Stroke prevention is essential; 
• Stress reduction promotes health; 
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• A voidance of excessive alcohol consumption is necessary; and 
• Weight reduction in overweight and obese patients facilitates health in adults. 
As identified in the guidelines for coronary heart disease prevention, regular physical 
activity is recommended. Physical activity recommendations for patients with coronary heart 
disease should be individualized based on clinical status, symptoms, and co-morbidity (Kavanagh 
et al., 2002). The prescription of exercise is beyond the scope of this paper; however, the 
following general guideline will be offered for the purposes of this paper. According to the 2002 
Canadian Cardiovascular Society Consensus Report "Cardiac Rehabilitation and Secondary 
Prevention for the Older Patient", effective exercise regimens for secondary prevention of 
coronary heart disease should generally occur 3-5 times per week, starting with 20 minutes and 
progressing to 45 minutes. Exercise should be continuous and rhythmic; and examples of 
preferred activities include walking, stationary cycling, and low-impact or water aerobics. 
Regular physical activity can reduce the risk of further vascular events (transient 
ischemic attack, non-fatal and fatal stroke, fatal and non-fatal heart attack, acute coronary 
syndrome) in patients with coronary heart disease (Murchie, Campbell, Ritchie, Simpson, & 
Thain, 2003; Niznick, 2002). Participation in exercise programs also improves performance of 
activities of daily living (for example, going up or down stairs, bending down, and keeping 
balance), and reduces exertion-related symptoms such as: breathlessness on exertion, chest pain 
on exertion (angina), and calf pain with walking (claudication) (Wannamethee, Shaper, & 
Walker, 2000; Hanna & Wenger, 2000). The Canadian Cardiovascular Society also reported that 
aerobic training improves exertion tolerance, reduces cardiovascular symptoms, decreases body 
fat, and increases lean body mass (Kavanagh et al., 2002). In addition, secondary prevention 
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interventions may improve processes of care, reduce admissions to hospital, and enhance quality 
of life in patients with coronary heart disease (Murchie et al. 2003; Joanna Briggs Institute, 2006). 
Primary care enhances care of individuals with coronary heart disease as it 
encompasses team based care, a holistic approach to patient care, and includes health promotion 
and disease prevention activities (Hamric, Spross, & Hanson, 2005). In addition, the primary care 
setting is appropriate for secondary prevention of coronary heart disease as it is conducive to 
clinician-patient relationship development, and sustained partnership with patients. The primary 
care setting lends itself to exploring beliefs and other issues of salience to individuals with 
coronary heart disease; relationships are developed over time and are set within the holistic 
context of the individual, family, and community. 
A common approach to secondary prevention of coronary heart disease at the primary 
care level includes provision of information alone. Patients with coronary heart disease or 
modifiable risk factors may be provided information regarding coronary heart disease risk factors, 
and information about modification of the relevant risk factors. Alternatively, individualized 
counseling encompassing assessment of not only risk factors, but also the patient's current 
behaviours, beliefs, barriers to change, and supports regarding physical activity is another 
approach. 
A large body of evidence exists that secondary prevention, including enhanced physical 
activity levels, can decrease morbidity and mortality in patients with diagnosed coronary heart 
disease (Kavanagh et al., 2002). It therefore is important for health care providers to utilize 
effective strategies to promote exercise adoption and increased physical activity levels. 
Health care planners and providers have explored several theoretical models to 
understand behaviour and tailor health promotion and disease prevention interventions. One of 
Promotion of Physical Activity 6 
the most studied models which have been applied to understanding the process by which people 
adopt and maintain a physically active lifestyle is the Transtheoretical Model (Bock, Albrecht, 
Traficante, Clark, Pinto, Tilkemeier, & Marcus, 1997). The Transtheoretical Model is a 
subgroup of behavioural change models (McKenzie, Neiger, & Smeltzer, 2005), and provides a 
framework for understanding the process of change when tailoring interventions based on an 
individual's stage of readiness or motivation for change. 
Research Question 
Provision of information alone, or, individualized counseling have effectively increased 
physical activity in patients with coronary heart disease, however, it is important to determine if 
one approach has greater efficacy as compared to the other. In an attempt to determine which 
approach has greater efficacy, the research question, "In adults less than 80 years of age 
diagnosed with coronary heart disease, is a transtheoretical behavioural intervention, as compared 
to providing verbal or written information alone more effective?" is addressed. 
Project Description 
This project consisted of a systematic review of the literature. The literature was searched 
and analyzed in an attempt to describe the findings related to the research question. The author 
also describes recommendations related to clinical practice in the primary care setting and 
implications for future research. 
Methodology 
Several on-line data bases were searched including: CINAHL, Psychinfo., Cochrane 
Database of Systematic Reviews, Cochrane Database of Randomized Controlled Trials, Medline 
(EBSCO), Health Sciences: Sage full-text collection, and Dissertations and Theses. Key search 
terms included: coronary heart disease, secondary prevention, coronary artery disease, behavior 
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change, Transtheoretical Model , physical activity, health promotion, chronic disease 
management, plaque regression, and endothelial function. The initial search resulted in 656 
articles, and the final search elicited 33 articles, with 5 studies included in this systematic review 
(Table 1). 
All of the studies reviewed examined participant populations in the United States and 
United Kingdom. No studies conducted in Canada were located. Sample participants were 
enrolled in cardiac rehabilitation programs, recently discharged from cardiac rehabilitation, or 
were from primary care centres or general famjly practices. Four studies used in the systematic 
review employed quantitative design methods, with two utilizing experimental design methods, 
and the other two utilizing non-experimental methods. The fifth study used qualitative methods 
to describe findings. 
Inclusion Criteria 
Inclusion criteria were utilized to identify the most relevant articles for this project. 
Criteria included articles available in full-text format on the world-wide-web written in English. 
In addition studies must have included both male and female adults diagnosed with coronary 
heart disease, or at risk for coronary heart disease due to overweight or obesity and sedentary 
lifestyle. Studies must have also addressed the Transtheoretical Model, and physical 
activity/exercise. Studies included in this systematic review were conducted in the United States 
and the United Kingdom. 
Exclusion Criteria 
Articles were excluded if they did not include both male and female adults with risk for 
coronary heart disease due to overweight or obesity, and sedentary lifestyle, or with a diagnosis of 
coronary heart disease. Articles were also excluded if they did not address provision of 
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information or health counseling regarding physical activity and coronary heart disease, and were 
not written in English. 
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Chapter 1 : Coronary Heart Disease 
Pathophysiology of Coronary Heart Disease 
Coronary heart disease includes any vascular disorder that narrows or occludes the 
coronary arteries; the most common cause of coronary heart disease is atherosclerosis (McCance 
& Huether, 2002). During the development of coronary heart disease, a fatty streak forms on the 
endothelium of the vessel(s), followed by migration of macrophages to the fatty streak, smooth 
muscle cell migration, formation of a fibrous cap, and calcification of the lesion (Tierney, 
McPhee, & Papadakis, 2006). The formation and calcification of atherosclerotic plaques result 
in remodeled, narrowed vessel walls resulting in coronary heart disease. 
Not only does the vessel wall become narrowed and remodeled, but also the vascular 
endothelium becomes dysfunctional. The vascular endothelium plays a role in "vascular 
homeostasis by synthesizing and releasing a number of biologically active factors involved in the 
regulation of platelet aggregation, monocyte and leukocyte adhesion, thrombosis and smooth 
muscle" (Moyna and Thompson, 2004, p. 113). Healthy endothelial cells also release biologically 
active factors that influence vascular tone and cause vasodilation by relaxation of vascular smooth 
muscle (e.g. nitric oxide, a key endothelial relaxing factor) (McCance & Huether, 2002). The 
vascular endothelium of coronary arteries becomes damaged through atherosclerotic plaque 
deposition, resulting in impaired vascular homeostasis and vasodilation. The narrowed, 
remodeled vessel and impaired endothelium leads to the symptoms, and morbidity and mortality 
associated with coronary heart disease. 
Risk Factors For Coronary Heart Disease 
Numerous modifiable and non-modifiable risk factors have been identified which 
predispose individuals to coronary heart disease. Non-modifiable risk factors include: advanced 
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age, male gender (until 60 years of age), ethnicity (African, Asian, or First Nations), genetic 
predisposition towards abnormal lipid metabolism, and diabetes type one (McCance & Huether, 
2002; Tierney, McPhee, & Papadakis, 2006). Modifiable risk factors include: diet (excessive 
intake of cholesterol and saturated fat), dyslipidernia, hypertension, cigarette smoking, diabetes 
mellitus type 2, obesity, sedentary lifestyle and heavy alcohol consumption (Heart and Stroke 
Foundation, 2008). 
Non-modifiable Risk Factors 
Advanced Age 
The development of atherosclerotic plaques begins early in life and progresses through 
adolescence and adulthood (World Health Organization, 2007). The development of 
atherosclerotic plaques is the main process leading to coronary heart disease thus advancing age 
is associated with the development of coronary heart disease. In addition, advancing age is 
associated with an increased prevalence of most risk factors for coronary heart disease such as: 
hypertension, increased body mass index until age 65, and an increase in type two diabetes 
(Kannel, 2002). 
Male Gender (until60 years of age) 
Coronary heart disease affects both men and women, but in individuals younger than 65 
years who do not smoke, coronary heart disease is primarily a disease of men (Pearlman, 2004). 
This gender related difference is attributed to the protective effects of estrogen in women. 
Women, however, tend to develop heart disease approximately 10 years after it is typically seen 
in men, and typically after menopause (Vitale, 2007). 
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Ethnicity 
Specific ethnic groups have been identified as being at higher risk for development of 
coronary heart disease. First Nations people, North American residing Africans, and people from 
the south Asian countries India, Pakistan, Bangladesh, Sri Lanka, and Nepal have been identified 
as high-risk populations for coronary heart disease (Canadian Diabetes Association, 2003; 
Pearlman, 2004; Singh, 2005). North American residing Africans have particular risks factors for 
the development of coronary heart disease including: high prevalence of diabetes and 
hypertension, poor diets, and poor access to health care. In addition, a potential genetic trait that 
increases the risk of elevated triglycerides has also been linked to risk for cardiovascular disease 
in North American residing Africans. 
People from the South Asian countries of India, Pakistan, Bangladesh, Sri Lanka and 
Nepal have the highest proportion of cardiovascular diseases compared with any other region 
globally (Singh, 2005). A genetic predisposition towards insulin resistance, diabetes, and the 
associated metabolic disturbances such as lipid abnormalities has been identified as placing South 
Asians at higher risk for cardiovascular disease (Game & Jones, 2000). First Nations people are 
also at higher risk for development of cardiovascular disease. (Canadian Diabetes Association, 
2003). A genetic predisposition towards development of diabetes mellitus type two interacts with 
a combination of psychosocial and socioeconomic factors to predispose First Nations patients to 
development of cardiovascular disease. 
Genetic Predisposition Towards Abnormal Lipid Metabolism 
There are several genetic disorders of abnormal lipid metabolism (Tierney, McPhee, & 
Papadakis, 2006). These genetic disorders cause abnormally elevated levels of lipids, such as 
very-low density lipoproteins, low-density lipoproteins, and triglycerides. Abnormally elevated 
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levels of lipids characteristic of these disorders such as elevated very-low density lipoproteins, 
low-density lipoproteins, and triglycerides contribute to the acceleration of coronary heart 
disease. 
Diabetes Mellitus Type One 
One metabolic manifestation of diabetes mellitus type one includes elevated levels of 
fatty acids in the blood (Tierney, McPhee, & Papadakis, 2006). Elevated free fatty acids interact 
with the liver causing it to stimulate the production of very low-density lipoproteins; in turn, the 
increased secretion of very low-density lipoproteins causes elevated low-density lipoproteins and 
triglyceride levels (Doualhy, 2005). Diabetes Mellitus is associated with a two to four fold 
increase in cardiovascular morbidity and mortality (L' Allier & Lesperance, 2006). The clinical 
manifestations of atherosclerosis are the leading cause of death in diabetic populations. 
Modifiable Risk Factors 
Cigarette Smoking 
Cigarette smoking is a major modifiable risk factor for coronary heart disease. The 
adverse effects of cigarette smoking include reduced oxygen carrying capacity of the blood, 
dyslipidemia, and reduced insulin sensitivity (Eagles & Martin, 1998). Nicotine from cigarette 
smoking also has a direct toxic effect on endothelial cells, and contributes to the acceleration of 
atherosclerotic plaque development. 
Heavy Alcohol Consumption 
Heavy Alcohol consumption has also been identified as a modifiable risk factor for 
coronary heart disease. Heavy alcohol consumption has been shown to raise blood pressure and 
triglyceride levels (Eagles & Martin, 1998), which are two other identified risk factors for the 
development of coronary heart disease. 
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Diet 
The role of nutrition as a modifiable risk factor for coronary heart disease has been 
widely discussed and disseminated in the literature and media. A diet that is low in fresh fruit and 
vegetables, low in low-fat dairy, and high in saturated fats and cholesterol is a risk factor for 
coronary heart disease (Heart & Stroke Foundation, 2008). 
Obesity 
Overweight and obesity are modifiable risk factors for coronary heart disease that are 
closely associated with nutrition and numerous other modifiable risk factors . Overweight and 
obesity are strongly related to major cardiovascular risk factors such as glucose intolerance, 
diabetes mellitus type two, hypertension, and dyslipidemia (Medical Services Plan of B.C., 2005; 
World Health Organization, 2007). 
Dyslipidemia 
Evidence exists that dyslipidemia is an important modifiable risk factor for coronary 
heart disease (Tierney, McPhee, & Papadakis, 2006). It has been shown that risk for coronary 
heart disease secondary to dyslipidemia increases progressively with higher levels of lipids such 
as low-density lipoprotein cholesterol, elevated triglycerides, and low levels of high density 
lipoproteins. 
Diabetes Mellitus Type Two 
Diabetes mellitus type two is another modifiable risk factor for coronary heart disease. 
Although the etiology differs between diabetes type one and diabetes type two insulin resistance 
that is present in diabetes mellitus type two also contributes to an increased release of free fatty 
acids into circulation (Doualhy, 2005). As in diabetes mellitus type one, elevated free fatty acids 
interact with the liver causing it to stimulate the production of very low-density lipoproteins; in 
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tum, the increased secretion of very low-density lipoproteins causes increased low-density 
lipoprotein and triglyceride levels. 
Hypertension 
Hypertension is another major risk factor for coronary heart disease (World Health 
Organization, 2007). It often coexists with other risks for coronary heart disease such as cigarette 
smoking, obesity, dyslipidemia, and elevated blood glucose (World Health Organization, 2007). 
Sedentary Lifestyle 
It has been estimated that a sedentary lifestyle is responsible for one-third of coronary 
heart disease and type two diabetes deaths (World Health Organization, 2007). Inadequate 
physical activity has been linked to the development of other risk factors for coronary heart 
disease such as obesity, hypertension, dyslipidemia, and diabetes mellitus type two. 
Risk Factor Modification 
Strategies addressing modifiable risk factors have important clinical applications at all 
levels of prevention for coronary heart disease. Regular exercise is one non-pharmacologic 
strategy to reduce progression of coronary heart disease and endothelial dysfunction in adults 
(Moyna & Thompson, 2004). In healthy individuals, exercise causes dilation of coronary vessels 
through the action of endothelium derived biologically active vasodilatory factors, resulting in 
increased blood flow to the myocardium. Individuals with coronary heart disease, however, have 
a "paradoxical reaction of vasoconstriction in response to exercise in early and late 
atherosclerosis due to impaired endothelial function". Exercise training, however, can reduce this 
paradoxical vasoconstriction and improve the endothelial function of coronary vessels in patients 
with coronary heart disease. 
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In addition to reducing endothelial dysfunction in individuals with coronary heart disease, 
regular physical activity promotes a reduction of other known modifiable risk factors. A lifestyle 
that includes regular physical activity contributes to weight loss, glycemic control, improved 
blood pressure, an improved lipid profile, improved insulin sensitivity and reduced risk for 
diabetes mellitus type two (World Health Organization, 2007). 
Coronary heart disease is the most common cause of mortality and morbidity in 
Westernized countries and has a significant impact on quality of life. Potential exists to reduce 
mortality and morbidity through lifestyle modifications such as increased physical activity. In 
order to reduce coronary heart disease morbidity and mortality and provide care that reflects the 
recommendations of the Canadian Cardiovascular Society and Heart and Stroke Foundation of 
Canada, it behooves health care providers to become aware of, and competent in applying 
efficacious secondary prevention strategies aimed at increasing physical activity in adults with 
coronary heart disease. 
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Chapter 2: Theoretical Model 
The Transtheoretical Model 
The Transtheoretical Model is a stage theory, within the subgroup of behaviour change 
theories (McKenzie, Neiger, & Smeltzer, 2005). The Transtheoretical Model has its roots in 
psychotherapy, and was developed by health psychologist Dr. James 0. Prochaska in 1979. He 
identified common processes involved in change. The Transtheoretical Model provides an 
integrative framework to understand how individuals and populations change, adopt, and 
maintaining health behaviour change such as increased physical exercise. This model has been 
applied to many modifiable health behaviours, including exercise behaviour (Spencer, Adams, 
Malone, Roy, & Yost, 2006). 
According to McKenzie, Neiger, & Smeltzer (2005), "Stage theories are comprised of an 
ordered set of categories into which people can be classified, and for which factors can be 
identified that may induce movement from one stage to the next" (p. 161). Stage theories such as 
the Transtheoretical Model have four principle elements: 1) a category system to define the 
stages, 2) an ordering of stages, 3) common barriers to change that face people in the same stage, 
and 4) different barriers to proposed change that face people in different stages. Specifically, the 
core common constructs of the Transtheoretical Model include: the stages of change, the process 
of change, decisional balance (the pros and cons of changing), and self-efficacy. 
Stages of Change 
The first major constructs of the Transtheoretical Model are the sequential "stages of 
change." The sequential stages include: precontemplation, contemplation, preparation, action, 
and maintenance. Individuals can be categorized into a stage based on their current behaviour(s) 
or readiness to change (McKenzie, Neiger, & Smeltzer, 2005). 
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Precontemplation 
Precontemplation is defined as the time when people are not thinking about changing 
their behaviour during the next six months (McKenzie, Neiger, & Smeltzer, 2005). Many people 
in this stage are unaware or under-aware of their health problems. They may even avoid talking 
about, reading about, or thinking about their high-risk behaviours. 
Contemplation 
Contemplation occurs when people are aware of a health problem, are seriously thinking 
about changing a behaviour, but have not yet made a commjtment to take action (McKenzie, 
Neiger, & Smeltzer, 2005). People in this stage are actively considering the benefits to lifestyle 
change (Oldenberg & Glanz, 1999). During this stage people are more open to information and 
discussion about the health problem and changing a behaviour. In addition, they are starting to 
evaluate the losses and rewards that successful change would bring. 
Preparation 
The third stage is preparation. Individuals in preparation intend on taking action within 
the next month, but have not previously taken action within the last year (McKenzie, Neiger, & 
Smeltzer, 2005). These individuals often have already engaged in processes which have 
increased their ability to identify factors which influence lifestyle and relevant health behaviours; 
they have initiated change (Oldenberg & Glanz, 1999). 
Action 
Action is the fourth stage, and individuals in this stage are overtly making changes in 
behaviour, experiences, or environment in order to overcome a problem behaviour (McKenzie, 
Neiger, & Smeltzer, 2005). During this stage, individuals have been engaged in active behaviour 
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change for less than 6 months . If concrete behaviour change has occurred for less than 6 months, 
these individuals are at high risk to relapse to an earlier stage. 
Maintenance 
The fifth stage is maintenance. People in this stage have changed a problem behaviour 
for at least six months. (McKenzie, Neiger, & Smeltzer, 2005). They are also becoming more 
confident that they can continue the new behaviour. For the person in maintenance, the behaviour 
change has now become more of a habit, and the chance of relapse is lower. 
Processes of Change 
The second major construct of the Transtheoretical Model is the "processes of change." 
The processes of change are the covert and overt activities people use to progress through the 
stages (McKenzie, Neiger, & Smeltzer, 2005). The processes of change involve cognitive and 
emotional activities as well as behavioural activities (Oldenburg & Glanz, 1999). The cognitive 
and emotional activities include: consciousness raising, dramatic relief, self-reevaluation, 
environmental reevaluation, and social liberation, which are most often utilized in the earlier 
stages to increase intention and motivation to change (McKenzie, Neiger, & Smeltzer, 2005). 
The behavioural set of processes include: helping relationships, counterconditioning, 
reinforcement management, stimulus control , and self-liberation, which are most often used in the 
later stages. 
Cognitive and Emotional Processes of Change 
Consciousness-raising includes new facts, ideas, and tips regarding a health issue and the 
desired behaviour change (McKenzie, Neiger, & Smeltzer, 2005). An example of consciousness-
raising includes learning that a sedentary lifestyle is a risk factor for coronary heart disease and 
that 30 minutes of moderate activity most days of the week can improve cardiovascular health. 
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Dramatic relief is defined as experiencing the negative emotions (fear, anxiety, worry) that go 
with unhealthy behavioural risks. Experiences of dramatic relief can manifest as a negative 
emotional response in reaction to the negative health behaviour, or feeling alleviation of anxiety, 
for instance after a healthier behaviour is engaged in . Another cognitive and emotional process 
of change includes self-reevaluation. Self-reevaluation involves realizing that the behaviour 
change (e.g. being a regular exerciser) is now an important part of one' s identity as a person. 
Environmental reevaluation is the realization "of the negative impact of the unhealthy 
behaviour, or the positive impact of the healthy behaviour, on one's own proximal social and/or 
physical environment" (McKenzie, Neiger, & Smeltzer, 2005, p. 163). Examples of 
environmental reevaluation include realizing the impact of one's smoking on others, or that ones 
sedentary behaviour reduces opportunities for physical activity in children. Social liberation, the 
final cognitive and emotional process of change to be discussed, is the realization that social 
norms are changing in the direction of supporting the healthy behaviour change. For example, 
policy changes aimed at supporting sports participation via tax benefits contribute to social 
liberation. 
Behavioural Processes of Change 
One behavioural process of change, helping relationships, involves seeking and using 
social support for the healthy behaviour change (McKenzie, Neiger, & Smeltzer, 2005). An 
example includes regularly scheduled physical activities with friends or joining a fitness class. 
Counter-conditioning, another behavioural process of change, is the substitution of the healthier 
alternative behaviours and/or cognitions for the unhealthy behaviour. Reinforcement 
management involves increasing the rewards for positive behaviours and/or decreasing rewards 
for negative behaviours. Praising oneself or others, or allowing oneself a tangible reward for 
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healthy behaviours, are examples of reinforcement management. Stimulus control involves 
"removing reminders or cues to engage in unhealthy behaviour and/or adding cues to engage in 
healthy behaviour" (McKenzie, Neiger, & Smeltzer, 2005, p. 163). Self-liberation, making a 
firm commitment to change, such as attendance in a structured physical activity program, is the 
final behavioural process of change discussed. 
Decisional Balance 
The third major construct of the Transtheoretical Model is "decisional balance." 
Decisional balance refers to the pros and cons of change (McKenzie, Neiger, & Smeltzer, 2005). 
For instance, individuals will weigh the benefits of increased exercise versus the negative impact 
of increasing exercise. An individual's movement from one stage to another is in part influenced 
by the pros or cons associated with the behavior change. 
Self-Efficacy 
The final construct of the Transtheoretical Model is the concept of "self-efficacy" 
(McKenzie, Neiger, & Smeltzer, 2005). Albert Bandura, a prominent social-cognitive theorist, 
defined self-efficacy as an individual's belief or confidence in oneself to perform certain desired 
tasks or behaviours. 
For the purposes of this paper, self-efficacy must be differentiated from self-esteem. 
Although self-efficacy and self-esteem may influence each other, they must be differentiated as 
separate concepts. In contrast to self-efficacy as defined above, self-esteem refers to an 
individual's belief about their self-worth or value, or to the extent that an individual approves of, 
appreciates, or likes him or herself (Adler & Stewart, 2004; Swann Jr., Chang-Schneider, & 
Larsen McClarty, 2007). The literature included in this systematic review will address self-
efficacy as a concept and variable, and will not be analyzed in the context of self-esteem. 
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The 4 major constructs of the Trans theoretical Model (TIM): stages of change, 
processes of change, decisional balance, and self-efficacy provide a framework for defining and 
understanding an individual's readiness to change, and highlight the cognitive and behavioural 
components associated with movement through the stages of change. Change models such as the 
Transtheoretical Model provide a framework for assessing an individual's level of readiness for 
change, potential barriers or facilitators of change, and provides a guide for the primary health 
care practitioner to individually tailor patient interventions. 
The Transtheoretical Model has been widely applied to health promotion and prevention 
interventions to influence the uptake of increased physical activity in a variety of populations. 
Adults diagnosed with coronary heart disease have been identified as a priority population for 
secondary prevention due to the associated morbidity and mortality of coronary heart disease. 
The following chapter will examine the outcomes of several studies examining application of the 
Transtheoretical Model in addressing physical activity levels in adults with coronary heart 
disease. 
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Chapter 3 
Review of the Literature 
Several studies have been identified which address the application of the Transtheoretical 
Model to physical activity in adults less than 80 years of age with a diagnosis of coronary heart 
disease. Bock, Albrecht, Traficante, Clark, Pinto, Tilkemeier, and Marcus (1997) studied 
exercise behaviour in cardiac rehabilitation patients utilizing the Transtheoretical Model as a 
framework. Bock et al. (1997) sought to explore three questions: 1) do self-efficacy, decisional 
balance, and utilization of the processes of change differ between stages of readiness among 
patients entering cardiac rehabilitation? 2) Do patients change with regard to these factors as they 
adopt a more physically active lifestyle during cardiac rehabilitation? 3) Are these factors useful 
in predicting the maintenance of exercise behaviours following rehabilitation? 
Bock et al. (1997) recruited sixty-two participants ages 39-74 years with cardiovascular 
disease upon entry to a 12 week-phase II cardiac rehabilitation program. "The aims of this study 
were to utilize the Transtheoretical Model to investigate the cognitive and behavioural changes 
made by patients while participating in a multidisciplinary cardiac rehabilitation program" (Bock 
et al., 1997, p. 63). The major variables they assessed were physical activity, motivational stage, 
self-efficacy for exercise, decisional balance for exercise adoption, and perceived control. 
Hellman (1997) interviewed 349 adults, aged 65 or older who participated in a cardiac 
rehabilitation program following a cardiac event. Participants had been discharged from cardiac 
rehabilitation within 18 months of the start of the interview process. Hellman wanted to 
determine the validity of applying a stage-based model to cardiac rehabilitation patients. The 
major Transtheoretical Model variables Hellman explored were: stage of change, exercise 
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behaviour, perceived self-efficacy, perceived benefits of exercise, interpersonal support for 
exercise, and perceived barriers to exercise. 
Another study to evaluate interventions based on Transtheoretical model constructs in 
adults with coronary heart disease was conducted by Allison and Keller (2004). Specific aims 
were to test the effects of a nursing self-efficacy coaching intervention directed toward 
enhancement of physical activity self-efficacy and to determine the effects of self-efficacy 
coaching on physical activity in older patients recovering post-cardiac event. The major variables 
studied included: self-efficacy expectations for physical activity, self-reported physical activity 
and physical activity performance. 
Allison and Keller (2004) recruited 83 volunteers with coronary heart disease ages 65 to 
80, from a cardiac rehabilitation program. Participants were randomized to one of three treatment 
groups. The experimental "self-efficacy coaching intervention group" received self-efficacy 
based interventions. The self-efficacy coaching intervention group was interviewed according to 
a protocol that followed a model of verbal self-efficacy enhancement: compliments on progress 
and encouragement for personal activity performance, importance of including others in 
activities, observation of others with coronary heart disease performing physical activities, and 
developing awareness of physiological responses to activity. The second experimental group, the 
"attention control" group, received a telephone follow-up protocol which included a telephone 
call every 2 weeks; participants were asked to report their progress to the intervention nurse and 
reminded to continue their physical activity program. The control/"usual care" group received 
unstructured follow-up by the physician and may or may not have participated in phase II cardiac 
rehabilitation. 
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Steptoe, Kerry, Rink, & Hilton (200 I) assessed stages of change in fat intake, physical 
activity, and cigarette smoking during a trial of behavioural counseling. For the purpose of this 
paper, only results relating directly to physical activity stage of change will be discussed. 
Participants in Steptoe et al. (2001) were recruited from twenty primary health care centres and 
were randomized to either lifestyle counseling by behavioural method or usual health promotion. 
Patients were excluded if they had a history of cardiovascular disease, but were included if they 
had risk factors such as a combination of a high basal metabolic index (BMI) and low physical 
activity. 
Steptoe et al. (200 I) addressed: I) whether behavioral intervention based on patient stage 
of change was more effective than normal practice in achieving the action/maintenance stage of 
change regarding physical activity, diet, and smoking; 2) whether the likelihood of achieving a 
desired stage for behavior varied with initial stage; and, 3) whether any advantage of behavioral 
intervention was equally evident for patients at different stages of readiness at baseline. Patients 
were classified on the basis of I of 5 stages of change; those in the intervention group were 
counseled regarding increasing physical activity if they were sedentary. Counseling approaches 
were based on the stages of change model in the intervention group. 
Spencer, Adams, Malone, Roy, and Yost (2006) conducted a systematic and 
comprehensive review of I 50 studies where the Transtheoretical Model was applied to exercise 
behaviour. Fourteen of the I 50 studies addressed utilization of the Transtheoretical Model in 
medical patients, with 5 of the studies specifically addressing stage of exercise behaviour change 
in patients with documented cardiovascular disease. Through the systematic review, Spencer and 
colleagues sought to explore a number of questions including: I) What is the evidence to support 
the use of stage-matched interventions for exercise behaviour, and for what priority populations 
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have stage-matched interventions been successful? 2) How have the Trans theoretical Model 
constructs described priority populations regarding exercise behaviour, and what can be learned 
about the exercise behaviour of specific populations from these studies? 3) Which instruments 
for assessing stage membership, decisional balance, and self-efficacy for exercise have 
demonstrated validity and reliability? For the purposes of this systematic review the third 
question posed by Spencer and colleagues will not be discussed. 
Analysis ofthe Findings 
The Transtheoretical Model proposes four major constructs as a framework for 
understanding and predicting influences on behaviour and the process of behaviour change. The 
four major constructs already described include: the stages of change, the process of change, 
decisional balance (the pros and cons of changing), and self-efficacy. Findings from the articles 
included in this systematic review regarding physical activity behaviour in adults less than 80 
years old with coronary heart disease, or at risk for coronary heart disease will be analyzed in the 
context of the major constructs of the Transtheoretical Model. 
Physical Activity Stage of Change 
The first major construct of the Transtheoretical Model is the sequential stages of change, 
which include: precontemplation, contemplation, preparation, action, and maintenance 
(McKenzie, Neiger, & Smeltzer, 2005). 
Bock, Albrecht, Traficante, Clark, Pinto, Tilkemeier, and Marcus (1997) found that 
weekly exercise time was significantly and positively associated with stage of change regarding 
reported physical activity behaviour in older adults with coronary heart disease (p < 0.05). 
Results of the study conducted by Hellman (1997) also concluded that the core constructs of the 
Transtheoretical Model were significant predictors of stage of change in exercise behaviour in 
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older adults with cardiac disease (p = < 0.0001 ); and that older adults in the maintenance stage 
had significantly higher energy expenditures than older adults in earlier stages. 
These results indicate that older adults reported behaviour regarding physical activity can 
be categorized into the sequential stages proposed by the model. In addition to reported 
behaviour regarding the amount of exercise undertaken by older adults and the stage of change, 
an individual's stage of change was found to be predictive of other core constructs of the 
Transtheoretical Model. 
Processes of Change 
The processes of change, which include the emotional, cognitive, and behavioural 
activities that people use to progress through the stages of change have been found to be 
associated with stage of change regarding physical activity in older adults with cardiac disease. 
Spencer et al. (2006) found that the majority of studies reviewed indicate that stage of change is 
associated with the processes of change. In addition, Hellman ( 1997) found that behavioural 
processes of change were significant predictors of stage of change in exercise behaviour (p = < 
0.0001 ). Bock et al. (1997) also found that in individuals in more advanced stages of 
readiness/change, the behavioural processes were rated higher than in individuals at earlier stages 
of readiness (p < 0.01). Individuals in more advanced stages of readiness are thus utilizing 
behavioral processes such as social support for exercise, substituting healthier behaviour for 
unhealthy behaviour, increasing their rewards for positive behavior, and removing cues to engage 
in unhealthy behavior. 
As stated previously, Spencer et al. (2006) reported that processes of change were 
significant; however, Hellman (1997) and Bock (1997), targeted behavioural processes of change 
only. Behavioural processes, which include: helping relationships, counter-conditioning, 
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reinforcement management, stimulus control and self-liberation, were found to be noteworthy. 
Emotional or cognitive processes of change (consciousness raising, dramatic relief, self-re-
evaluation, environmental re-evaluation, environmental re-evaluation, social liberation), however, 
were not specifically addressed by the authors regarding physical activity behaviour in adults less 
than 80 years of age with a diagnosis of coronary heart disease. 
Decisional Balance 
Decisional balance, the third major construct of the Transtheortical Model, refers to the 
individual's appraisal of the pros and cons of change. Spencer et al. (2006) found that stage of 
change is associated with decisional balance, and advanced stage membership is associated with a 
stronger perception of the benefits (pros) of exercise in older adults with cardiac disease. Bock et 
al. (1997) also found that among individuals in more advanced stages of change, the perceived 
costs (cons) of exercise were rated lower (p < 0.05). Finally, Hellman (1997) concluded that 
decisional balance was a significant predictor of stage of change in exercise behaviour (p = < 
0.0001). 
The studies conducted by Bock et al. (1997), Hellman (1997), and Spencer et al. (2006) 
demonstrated that an individual's appraisal of the pros and cons of increased physical exercise is 
predictive of the stage of change in adults less than 80 years of age with a diagnosis of coronary 
heart disease. Stage of change, as postulated by the Transtheoretical Model, is thus associated 
with decisional balance in adults less than 80 years of age with a diagnosis of coronary heart 
disease. 
Self-Efficacy 
Self-efficacy, the fourth construct of the Transtheoretical Model, refers to the individual's 
belief or confidence that they can perform certain tasks or behaviors (McKenzie, Neiger, & 
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Smeltzer, 2005). Hellman (1997) concluded that participants perceived self-efficacy was a 
significant predictor of stage of change in exercise behaviour (p = < 0.0001). Spencer et al. 
(2006) indicated that advanced stage membership is associated with higher self-efficacy. Bock et 
al. ( 1997) also found that among individuals in more advanced stages of change, self-efficacy was 
rated higher (p < 0.05). In addition, Bock et al. (1997) found participants' perceptions of self-
efficacy for physical activity was significantly and positively associated with long-term exercise 
confidence, and perceived control over future health (p < 0.001). 
In the study conducted by Allison and Keller (2004), mean self-efficacy scores for 
physical activity were similar at baseline for all three groups of patients with coronary heart 
disease and increased for all three groups during the cardiac rehabilitation program. Over-all 
percentage change in mean self-efficacy scores during the 12-week period was greater for the 
self-efficacy coaching intervention (SECI) group (80.64%) than for the attention control (AC) 
group (65.75%) or for the usual care control group (UC) (53.64%). As self-efficacy scores 
increased, so did the distance walked (p < 0.0001). Base-line self-efficacy scores however were 
not related to either distance walked or the physical activity scores at 12 weeks. Results of the 
MANCO VA analysis, yielded significant effects of time on distance walked scores (p < 0.0001). 
Mean distance walked scores were higher for the self-efficacy coaching intervention 
(SECI) group at 6 and 12 weeks than for the attention control (AC) group or usual care (UC) 
control group (Allison & Keller, 2004). The over-all percentage increases in distance walked for 
the 12-week period were almost identical for the self-efficacy coaching intervention and attention 
control groups (SECI = 134.30%, AC = 131.41% ); they were considerably higher (50.41% and 
47.52% respectively) as compared to the usual care control group (UC = 83.89%). 
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Hellman (1997), Bock et a!. (1997), and Spencer eta!. (2006) demonstrated an 
association between self-efficacy for physical exercise and stage of change in adults less than 80 
years of age with a diagnosis of coronary heart disease. In addition, older adults' beliefs about 
their ability to perform health-promotion activities appeared to be formational in nature (Allison 
& Keller, 2004). Positive or affirming experiences with physical activity in the past appears to 
contribute to older adult's beliefs about their ability to perform physical activity; the sense of self-
efficacy evolves with subsequent physical activity experiences. 
Effect of Behavioural Intervention on Physical Activity Stage of Change 
Two studies directly compared effects of behavioural interventions, based on the 
Transtheoretical Model, versus usual care/non-stage based interventions addressing amounts of 
physical activity undertaken. Allison and Keller (2004) reported that physical activity scores 
declined from baseline initially over the first 6 weeks of the study in all three groups (self-
efficacy coaching intervention, attention control, and usual care group). Between the 6 to 12 
weeks data collection points, improvements in physical activity were slightly greater in the two 
intervention groups (self-efficacy coaching intervention group and attention control group) 
compared to the usual care group. Over-all improvement in physical activity scores from the 
baseline to the 12-week data collection point were greater for the attention control (AC) group 
(15.46%) than for the self-efficacy coaching intervention (SECI) group (6.49%) or for the usual 
care (UC) group ( -7.99% ). The usual care group did not reach their pre-hospitalization self-
reported physical activity level by the 12-week data collection point. 
Regarding stage of change for physical activity, Steptoe eta!. (2001) found a marked 
increase within the number of patients within the behavioural intervention group in the action or 
maintenance stages after 4 and 12 months. They also found that for patients in earlier stages at 
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baseline the odds at 4 months of moving to the action or maintenance stage for the behavioural 
intervention group were almost two times (1 .89) that of the control group (95% CI = 1.07, 3.36). 
The corresponding odds at 12 months of the behavioural intervention group moving to action 
maintenance was 1.68 times as compared to the control group (95% CI = 1.08, 2.61 ). In addition, 
for physical activity, the greatest benefit of behavioural counseling for increasing physical 
activity was evident for patients in preparation. 
Steptoe et al. (2001) also reported that the relative efficacy of behavioral intervention was 
lower among patients in the precontemplation stage than among patients in the preparation stage. 
This, however, may be consistent with attributes of patients in the precontemplation stage. As 
indicated previously, precontemplation is the time when people are not thinking about changing 
their behaviour during the next six months (McKenzie, Neiger, & Smeltzer, 2005). Many people 
in this stage are unaware or under-aware of their health problems, and may avoid talking about, 
reading about, or thinking about their high-risk behaviours. 
The results from Steptoe et al. (2001) indicated that behavioural intervention based on the 
Transtheoretical Model was superior to non-stage matched behavioural interventions with a 95 % 
confidence level that their estimates reflected the true values for their study population (adults 
less than 80 years of age with risk factors for coronary heart disease). Allison and Keller (2004) 
indicated that the self-efficacy coaching intervention group and the attention control group (which 
received a "supportive" telephone protocol) were both superior to the usual care group/control; 
physical activity in adults less than 80 years of age with coronary heart disease increased. Over-
all improvement, however, in physical activity scores from the baseline to the 12-week data 
collection point were greater for the attention control group than for the self-efficacy coaching 
intervention group. 
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The results from Allison & Keller (2004) and Steptoe et al. (2001) demonstrate that 
education and counseling interventions based on the Transtheoretical Model were superior as 
compared to usual care. Improved levels of physical activity were noted in older adults with 
coronary heart disease, or at risk for coronary heart disease after receiving interventions based on 
the Transtheoretical Model. 
Limitations of the Literature 
A number of limitations have been noted in the literature. Bock et al. (1997) utilized a 
non-experimental descriptive design to explore and document findings from their study. This 
design was appropriate as the aim of the Bock and colleague's study was amenable to a 
descriptive non-experimental method. Small group sizes were also noted in their study. The 
small group sizes between stages of readiness may have limited the ability for analysis of findings 
and reduced the power of the study, thus increasing the risk for a type I error (Melnyk & Fineout-
Overholt, 2005). In Bock et al. (1997), no participants were in precontemplation at baseline, 
which limited the ability to determine the efficacy of behavioural intervention in individuals in 
the precontemplation stage. 
Participants in Allison & Keller (2004 ), Bock et al. (1997), Hellman (1997), and Steptoe 
et al. (2001) were selected by convenience sampling. Convenience sampling poses a risk for bias, 
and limits generalizability of the findings. The research question is narrowed to a relatively 
homogenous population (adults less than 80 years of age with diagnosed coronary heart disease), 
thus the findings may still be applied to that specified population. In addition, subjects were 
drawn from cardiac rehabilitation patients who self-selected to participate in cardiac rehabilitation 
for heart disease, potentially influencing the outcomes of the trials (Bock et al., 1997). 
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Another limitation noted in Allison & Keller (2004), Bock et al. (1997), Hellman (1997), 
and Steptoe et al. (200 I) was that participants were self-reporting regarding stage of change and 
physical activity undertaken; thus, the findings may be open to bias and error. Allison and Keller 
(2004) also noted that their two intervention groups (self-efficacy coaching intervention and 
action control) may not have differed enough regarding interventions received. The action 
control group may have received interventions similar to the self-efficacy coaching intervention 
group, thus reducing the ability to draw conclusions between the self-efficacy coaching 
intervention group and action control group. This may account for similarities between the 
results for the two intervention groups. The self-efficacy coaching intervention and attention 
control intervention groups, however, differed significantly from the usual care group. 
Spencer et al. (2006) conducted a systematic and comprehensive literature review 
examining articles addressing application of the Trans theoretical Model to exercise. Spencer and 
colleagues retained only original, peer-reviewed studies in English published before August I, 
2003. They excluded papers presented at conferences, dissertations, books or chapters in edited 
books, and commentaries, and/or editorials. As only published studies were reviewed by Spencer 
and colleagues the potential for publication bias exists (Melnyk & Fineout-Overholt, 2005). The 
inclusion of only published studies may result in a biased reporting of the effect of any 
intervention, as studies reporting a positive result have a higher chance of being published. 
Steptoe et al. (2001) reported that at baseline, there were fewer patients in the 
precontemplation stage and more patients in the preparation stage in the behavioral intervention 
group as compared to the control group. The differences between the groups at base-line may 
affect the ability to conclude if the intervention was more effective than the control due to the 
greater number of patients in the preparation stage in the intervention group. 
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Populations of study in articles utilized in this systematic review were drawn from mixed 
sites. Subjects drawn from cardiac rehabilitation programs may differ from subjects in a general 
practice setting who have not participated in cardiac rehabilitation. 
Finally, all studies utilized in this systematic review were conducted in either the United 
States or the United Kingdom. Findings of this review can only be generalized to adults less than 
80 years old with coronary heart disease in westernized, developed nations. 
Strengths of the Literature 
A number of strengths of the literature exist. Allison and Keller (2004) assessed internal 
consistency, content validity, stability, and reliability of the instruments they utilized. In addition, 
their sample size was large enough to detect true differences between the groups with analysis of 
variance and covariance at the p < 0.05 level. Hellman's (1997) group sizes were also 
sufficiently large enough to detect true differences between the groups(> 50 subjects in each 
respective stage of change); and, the level of significance for the respective findings was reported 
at p < 0.05, indicating sufficient power to detect true differences between the groups. Large 
group sizes and p levels less than or equal to 0.05 provide adequate prevention of committing a 
type 1 error (Loiselle & Profetto-McGrath, 2007). 
Allison and Keller (2004 ), and Steptoe et al. (200 1) randomized their participants to 
respective control and intervention groups. In addition, any differences between the groups was 
addressed and discussion provided regarding how differences may have affected study outcomes. 
A number of strengths were noted in Spencer et al. (2006). Spencer provided a detailed 
description of the database searched and the search terms. In addition, tables listing the studies, 
populations, outcomes, and strength of numerous of the studies have been provided. Spencer also 
provided a detailed account of their approach to the evaluation of individual studies reviewed. 
Summary of Findings 
Chapter 4 
Summary 
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This literature review found that the Transtheoretical Model can be applied to exercise 
behaviour in adults less than 80 years of age with diagnosed coronary heart disease in westernized 
developed nations. Statistical significance has been demonstrated regarding categorization of 
stage of change and amount of physical activity reported by participants in the studies utilized in 
this systematic review (Bock et al., 1997; Hellman, 1997). Bock et al. (1997), Hellman (1997) 
and Spencer et al. (2006) also reported that the process of change is a significant predictor of 
exercise behaviour in adults less than 80 years of age diagnosed with coronary heart disease or 
with modifiable risk factors for coronary heart disease. 
Decisional balance has also been found to be significantly associated with stage of 
change for physical activity in adults Jess than 80 years of age diagnosed with coronary heart 
disease or with modifiable risk factors for coronary heart disease (Bock et al., 1997; Hellman, 
1997; Spencer et al., 2006). Bock et al. (1997), Hellman (1997), Spencer et al. (2006), and 
Allison and Keller (2004) also reported that self-efficacy is a significant predictor of stage of 
change in this sample group. 
The final variable assessed was change in stage for physical activity in response to 
behavioural interventions based on the Transtheoretical Model. Allison and Keller (2004) and 
Steptoe et al. (2001) reported that interventions based on the Transtheoretical Model were 
superior as compared to usual care. Allison and Keller (2004), however, reported that stage based 
interventions (self-efficacy coaching intervention) were not superior as compared to their other 
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experimental group (attention control). Both experimental groups, however, achieved 
improvements in physical activity scores compared to the control group. 
The core constructs of the Transtheoretical Model (stages of change, the process of 
change, decisional balance (the pros and cons of changing), and self-efficacy, in adults less than 
80 years of age with diagnosed coronary heart disease or at risk for coronary heart disease, have 
been demonstrated to be significantly predictive of physical activity behaviour. These results 
indicated support for the use of the Transtheoretical Model in adults Jess than 80 years of age with 
coronary heart disease or with modifiable risk factors for coronary heart disease. As reported in 
Spencer et al. (2006), although there is general support for the use of the Transtheoretical Model 
in facilitating increased physical activity in adults less than 80 years of age with coronary heart 
disease or with modifiable risk factors for coronary heart disease, it is not yet conclusive that the 
Transtheoretical Model is the best choice in exercise programming for this population. 
Implications for Further Research 
Populations of study in this review were drawn from mixed sites (cardiac rehabilitation 
and family practice); however, the majority of studies reviewed were conducted with patients 
who had voluntarily participated in cardiac rehabilitation or were currently in cardiac 
rehabilitation at the time of the study. As has been noted previously, subjects drawn from cardiac 
rehabilitation programs may differ from subjects in a general practice setting who have not 
participated in cardiac rehabilitation. More research based on studies that address use of the 
Transtheoretical Model to facilitate increased physical activity levels in patients with coronary 
heart disease or with modifiable risk factors for coronary heart disease from community general 
practice settings is warranted. 
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This systematic review also revealed that interventions based on the Transtheoretical 
Model are generally supported; however, the review did not reveal whether the Transtheoretical 
Model is the most efficacious theory to base counseling interventions on. It would therefore be 
relevant for future research to assess the efficacy of the Transtheoretical Model in comparison to 
other theories or models of behavioural change through comparative studies. 
Recommendations for Clinical Practice 
According to current guidelines, risk factor management for coronary heart disease is part 
of preventive care at the primary, secondary, and tertiary levels. In order to optimize counseling 
strategies to reduce modifiable risk factors in adults less than 80 years of age with coronary heart 
disease or at risk for coronary heart disease, counseling interventions should be based on 
effective behaviour change models. Some background studies have indicated that provision of 
information alone caused increased physical activity (Campbell, Thain, Deans, Ritchie, Rawles, 
& Squire, 1998; Murtchie, Campbell , Ritchie, Simpson, & Thain, 2003). Interventions 
consisting of provision of verbal or written information alone, however, do not adequately assess 
or address the broad number of variables that may affect decisions regarding physical activity in 
adults less than 80 years old with coronary heart disease or with modifiable risk factors for 
coronary heart disease. 
Results from this literature review have important implications for primary care 
providers. Based on the information gleaned from this literature review: 
• Utilization of the Transtheoretical Model constructs in health education and counseling is 
an effective mechanism by which increased physical activity in adults less than 80 years 
of age with diagnosed coronary heart disease or with risk factors for coronary heart 
disease can be accomplished, and; 
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• Primary care providers should become familiar with the core constructs of the 
Transtheoretical Model and application of the core constructs in clinical practice, and; 
• Increased physical activity in adults less than 80 years of age with or at risk for coronary 
heart disease is critical to reduce morbidity and mortality associated with coronary heart 
disease. 
Based on the above implications, the following recommendations can be made to 
facilitate improvements in care of individuals living with or at risk for coronary heart disease 
within primary care settings: 
• Conduct a study comparing outcomes of current approaches for health education and 
counseling to approaches based on the Transtheoretical Model at various primary care 
settings where the author resides; 
• Facilitate or develop educational opportunities for primary care staff at the relevant sites 
to become familiar with the utilization of the constructs of the Transtheoretical Model in 
clinical practice; 
• Develop tools for facilitation and application of the Transtheoretical Model in clinical 
practice for utilization within primary care settings, and; 
• Utilize mechanisms within the various health authorities in British Columbia for sharing 
study results, in particularly with the Chronic Disease Management Program, regarding 
implementation of the Transtheoretical Model into primary care settings. 
Dissemination of Findings 
In order to improve health education and counseling approaches regarding secondary 
prevention of coronary heart disease in adults less than 80 years of age, dissemination of findings 
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must be undertaken. The dissemination plan includes presentation of the paper to The University 
of Northern British Columbia supervisor and committee members of the author. 
The province of British Columbia is currently comprised of six health authorities. 
British Columbia's health authorities plan and deliver health services including chronic disease 
management programs. Chronic disease management (COM) is a systematic approach to 
improving health care for people with chronic disease (Ministry of Health, 2007). One focus of 
chronic disease management in British Columbia includes the prevention of cardiovascular 
disease within primary care settings. Therefore, as indicated previously, the results of this 
systematic review and subsequent study findings should be disseminated to the six health 
authorities within British Columbia for consideration of implementation of findings into relevant 
cardiovascular chronic disease management programs. 
Additional dissemination plans include dissemination of the findings of this systematic 
review to nursing colleagues. A manuscript of this project will be presented for consideration for 
publication in select peer-reviewed professional nursing journals. Possible choices for 
submission include: The Canadian Nurse, the Western Journal of Nursing Research, the Journal 
of Nursing Education and the Journal of Cardiovascular Nursing. 
Limitations of the Systematic Review 
A number of limitations related to this review exist. First, the review only included 
studies available as full-text from the searched data-bases. A more comprehensive review may 
have been conducted if the review had been expanded to include non-full-text articles. This 
review was also limited by the number of studies directly comparing interventions based on the 
Transtheoretical Model versus provision of information alone/usual care (Allison & Keller, 2004; 
Steptoe et al., 2001 ). Finally, one study sampled patients with mixed etiology for cardiovascular 
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disease and was not restricted to subjects with a diagnosis of coronary heart disease (Hellman, 
1997). 
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Conclusion 
Coronary heart disease is a major cause of illness and death in Western countries (Joanna 
Briggs Institute, 2006; Tierney, McPhee, Papadakis, 2006). Multiple non-modifiable and 
modifiable risk factors place individuals at risk for coronary heart disease. Coronary heart 
disease results in significant impacts on affected individuals, the health sector and the Canadian 
economy due to the associated morbidity and mortality. 
A sedentary lifestyle is a modifiable risk factor for coronary heart disease. Current 
coronary heart disease prevention guidelines recommend regular physical activity as a strategy 
for primary and secondary prevention of coronary heart disease (Heart and Stroke Foundation, 
2008; Kavanagh, 2002). Increased physical activity can reduce associated cardiovascular 
symptoms, promote a reduction of other known modifiable risk factors, and improve quality of 
life in affected individuals (Murchie et al., 2003; Niznick, 2002, Wannamethee et al., 2000). 
Potential exists for primary care providers to facilitate improvements in coronary heart 
disease prevention and illness management through lifestyle modification education and 
counseling interventions. Lifestyle modification can be facilitated through provision of 
individualized counseling based on behavioural models of change. The Transtheoretical Model, a 
behaviour change model, has been applied to many modifiable health behaviours, including 
exercise behaviour (McKenzie, Neiger, & Smeltzer, 2005; Spencer, Adams, Malone, Roy, & 
Yost, 2006). The 4 core constructs of the Transtheoretical Model (TIM): stages of change, 
processes of change, decisional balance, and self-efficacy provide a framework for defining and 
understanding an individual's readiness to change, and highlight the cognitive and behavioural 
components associated with movement through the stages of change (McKenzie, Neiger, & 
Smeltzer, 2005). 
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This systematic review of the literature found that assessments based on the core 
constructs of the Transtheoretical Model were predictive of physical activity behaviour in adults 
less than 80 years of age diagnosed with coronary heart disease or at risk for coronary heart 
disease due to overweight and obesity, and sedentary lifestyle (Allison & Keller, 2004; Bock et 
al., 1997; Hellman, 1997; Spencer et al., 2006). In addition, behavioural interventions based on 
the Transtheoretical Model were found to be more effective at increasing physical activity in 
intervention groups as compared to controls (usual care) in adults less than 80 years of age with a 
diagnosis of coronary heart disease or with modifiable risk factors for coronary heart disease 
(Allison & Keller, 2004; Steptoe et al., 2001 ). Through understanding of steps and processes 
involved in health behaviour change utilizing the Transtheoretical Model, the primary care health 
provider is better able to address issues of salience to an individual or population, and provide 
appropriately tailored and effective interventions. 
Compelling information and data exist regarding the benefit of lifestyle modification, 
such as increased physical activity, and the potential reductions in morbidity and mortality 
associated with coronary heart disease (Kavanagh et al., 2002; Moyna & Thompson, 2004). 
Reduced morbidity and mortality related to coronary heart disease will benefit affected 
individuals, society, the health care system and the Canadian economy. In order to facilitate 
lifestyle modification that reflects current guidelines for secondary prevention of coronary heart 
disease, and reduces the associated morbidity and mortality, effective strategies for increasing 
regular physical activity in adults less than 80 years of age with a diagnosis of coronary heart 
disease or with modifiable risk factors for coronary heart disease must be utilized. Based on the 
results of this systematic review, the author thus recommends secondary prevention interventions 
for older adults with coronary heart disease, or at risk for coronary heart disease due to 
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overweight, obesity, and sedentary lifestyle be based on effective and appropriate models such as 
the Transtheoretical Model. 
~ 
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Table 1 
Data Base Sear ch Results 
Data Base Initial Search Number Included 
CINAHL 84 results 2 utilized 
Cochrane (Regis ter of Controlled Trials) 34 results 0 utilized 
OVID 58 results I utilized 
Medline I 52 results 1 utilized 
SAGE full-text c ollection 321 results I utilized 
Dissertations and Theses 26 results 0 utilized 
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Appendix A 
Summary sheet for Allison, M. J. & Keller, C. (2004 ). Self-efficacy intervention effect on 
physical activity in older adults. Western Journal of Nursing Research, 26( 1 ), 31-46. 
Author 
Title 
Conceptual or 
theoretical 
framework 
Design 
Major 
variables 
Measurement 
instruments 
Sample 
Data analysis 
Study findings 
Allison, M. J., & Keller, C. 2004. 
Self-Efficacy Intervention Effect on Physical Activity in Older Adults. 
Study based on social-cognitive construct of self-efficacy and its effect on 
physical activity behavior of older adults following a cardiac event. 
Experimental study, with 3-group time series design. Convenience sampling 
with random assignment to groups. Self-efficacy Coaching Intervention (SECI) 
group n= 28, Attention Control (AC) group n= 27, Usual Care (UC) group 
n=28. 
Self-efficacy expectations for physical activity, self-reported physical activity, 
and physical activity performance. 
Self-efficacy expectation Likert scales. 
Physical Activity Scale for the Elderly (PASE). 
6 Minute Walk Test (6MWT) to measure functional exercise capacity. 
Borg Perceived Exertion Scale. 
83 participants drawn from Phase 1 cardiac rehabilitation programs from two 
medical centers in the United States of America. All participants have 
diagnosed coronary heart disease and have, experienced a recent cardiac event, 
and ranged in age from 65 to 80 years old. 
Descriptive statistics, univariate analysis, and frequency distributions were 
performed on all variables to describe the population. Multivariate analysis 
(MANOV A) of variance and covariance (MANCOV A) performed. Percentage 
change also assessed and reported to describe outcome scores rather than 
difference between means. Post hoc analysis also conducted. T-tests and Chi 
squared tests done on demographic variables due to an attrition rate of> 20%. 
Self-efficacy: Mean self-efficacy scores were sirrular at baseline and increased 
for all 3 groups. Relationship of time and self-efficacy to distance walked was 
significant at most data collections points. As self-efficacy scores increased, so 
did the distance walked (p < 0.0001) . Base-line self-efficacy scores however 
were not related to either distance walked or the physical activity scores at 12 
· weeks. Self-efficacy scores in the SECI group increased 64.51% from baseline 
to 6 weeks, as compared to 55.22% for the AC group and 42.70% for the UC 
!group. The over-all percentage change in mean self-efficacy scored during the 
Study strengths 
and 
Limitations 
Promotion of Physical Activity 45 
12 week period was greater for the SECI group (80.64%) than for the AC group 
(65.75%) or the UC control group (53.64%), (p < 0.0001). 
Self-reported physical activity: Self-reported base-line physical activity scores 
declined initially over the first 6 weeks of the study in all groups (SECI=23.84% 
decline, AC= 18.86%, UC=42.30% ). Improvement from 6 to 12 weeks was 
slightly greater for the two intervention groups (SECI=39.83%,AC=42.30%) 
compared to the UC group (29.26%). Over-all improvement in physical activity 
scores from the baseline to the 12 week data collection point was greater for the 
AC group (15.46%) than for the SECI group (6.49%) or for the UC group(-
7.99%). The UC group did not reach their pre-hospitalization self-reported 
physical activity level at 12 weeks. 
Distance walked in 6 minutes: Mean distance walked scores were higher for 
SECI group at 6 and 12 weeks than for the AC group or UC group. From base-
line to the 6-week data collection point, percentage increase in distance walked 
as greater for the AC group (117 .07%) and SECI group (114.55%) than for the 
UC group (76.66% ). Percentage increases for 6- 12 weeks were small for all 
groups (SECI=9.21 %, AC=6.61 %, UC=4.05 %). The over-all percentage 
increases in distance walked for the 12-week period were almost identical for the 
two experimental groups (SECI = 134.30%, AC = 131.41 % ), and were 
significantly higher than for the UC control group (83.89%), (p= < 0.0001). 
The interventions did not show a direct effect on older adults self-efficacy for 
physical activity postcardiac event; however there was in indirect interaction 
effect on increased distance walked related to treatment conditions and the older 
adults self-efficacy for physical activity over the 12 week period. Older adults 
beliefs about their ability to perform health-promotion activities are formational 
in nature (add to analysis in body of paper) . 
Strengths: Internal consistency, content validity, stability, and reliability of 
instruments assessed. Sample size large enough to detect true differences 
between groups with analysis of variance and covariance at the 0.05 level. This 
meets the threshold required for adequate prevention of committing a type 1 
error. 
Limjtations: Sample selection not randomized, thus bias may be a factor, 
limiting generalizability. The researchers note that the AC protocol may not 
have been sufficiently different from the theory driven treatment, thus the AC 
group may have served as treatment group. Treatment time of 12 weeks is a 
short time frame. 
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Appendix B 
Summary sheet for Bock, B. C. , Albrecht, A. E., Traficante, R. M., Clark, M. M., Pinto, B. M., 
Tilkemeier, P., & Marcus, B. H. ( 1997). Predictors of exercise adherence following 
participation in a cardiac rehabilitation program. International Journal of Behavioural 
Medicine, 4( 1 ), 60-75. 
Author & 
publication 
date 
Title 
Conceptual or 
theoretical 
framework 
Study design 
Major 
variables 
Measurement 
instruments 
Sample 
description 
Data analysis 
Study findings 
Bock, B. C., Albrecht, A. E., Traficante, R. M., Clark, M. M., Pinto, B. M. , 
Tilkemeier, P., & Marcus, B. H. 1997. 
Predictors of Exercise Adherence Following Participation in a Cardiac 
Rehabilitation Program. 
Transtheoretical Model of Change 
Non-experimental design with convenience sampling. Participants recruited 
upon entry into a multidisciplinary 12-week phase II cardiac rehabilitation 
program. 
Physical activity, motivational stage, self-efficacy for exercise, decisional 
balance for exercise adoption (pros and cons for exercising), and perceived 
control. 
7-Day Physical Activity Recall questionnaire, 16-item decisional balance 
questionnaire, self-efficacy for exercise 5-item instrument, process of change 40 
item Likert scale questionnaire, 2 item questionnaire regarding degree of 
perceived control over future health and confidence regarding adoption and 
maintenance of exercise. 
Sixty-two participants age 39 to 74 years of age, with a cardiac condition. 
Stage of readiness for exercise assessed by frequency count and chi-square 
analysis at baseline, post-treatment, and 3-month follow-up. Analysis of 
variance (ANOV A) used to assess differences in self-efficacy, decisional 
balance, and behavioural and cognitive processes of change. Logistic regression 
analysis used to examine differences at post-treatment between participants who 
maintained or increased exercise at follow-up and those who were exercising 
less. 
ANOV A confirmed that weekly exercise time was significantly and positively 
associated with motivational stage (F(3,59) = 3.2, p < 0.05). Among individuals 
in more advanced stages of readiness, perceived costs of exercise were rated 
-dy strengths Stu 
an 
Li 
d 
mitations 
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lower, and both self-efficacy and behavioural processes were rated higher 
(F(3,59) = 5.39, p< 0.01). Self-efficacy was significantly and positively 
associated with long-term exercise confidence (r = 0.47, p< 0.001) and perceived 
control over future health (r = 0.49, p< 0.001 ). 
By post-treatment 35% of participants had advanced one stage and 33% had 
advanced 2 stages. By 3 month follow-up almost half (42%) of participants 
had begun to spend less time exercising per week than at post-treatment. 
Patients who regressed showed significantly more negative decisional balance 
scores and had lower self-efficacy. 
Strengths: Appropriate multiple variable statistical analysis. 
Limitations: Small group sizes between stages of readiness, which contributes 
to the risk for a type I error. Non-randomized unblended convenience sample 
contributes to risk of bias, as well as potential for self-reporting bias due to use 
of questionnaires. 
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Appendix C 
Summary sheet for Hellman, E. ( 1997). Use of the stages of change in exercise adherence model 
among older adults with a cardiac diagnosis. Journal of Cardiopulmonary Rehabilitation, 17( 3 ), 
145-155. 
Authors & 
publication 
date 
Hellman, E. 1997. 
Title Use of the Stages of Change in Exercise Adherence Model Among Older Adults 
with Cardiac Diagnosis. 
Conceptual or Stages of Change in Exercise Adherence (STAGES) 
theoretical 
framework 
Study design 
Major 
variables 
Measurement 
instruments 
Sample 
description 
Data analysis 
Study findings 
Non-experimental design, with multistage sampling technique. Patients with a 
cardiac diagnosis and a history of attending inpatient cardiac rehabilitation 
within the last 18 months were sampled, and interviewed by telephone. 
Exercise behaviour, perceived self-efficacy, perceived benefits of exercise, 
interpersonal support for exercise, and perceived barriers to exercise. 
Stage of change exercise adherence, Modified 7-day Activity Interview, 
perceived health status, Exercise Benefits/Barriers Scale, prior related exercise 
behaviour, Self-Efficacy for Exercise Questionnaire, Interpersonal support for 
exercise, and Processes of Change in Exercise Adherence Scale. 
349 ambulatory respondents, age 65 and older with a cardiac diagnosis. 57 
respondents in precontemplation stage, 55 in contemplation stage, 77 in 
preparation stage, 80 in action stage, 80 in maintenance stage. 
Group differences analyzed using discriminant analysis, with a low proportion of 
within-group variance revealed. Discriminant functions and associated Wilks 
(lambda) and chi-square values evaluated using significance level of 0.05 or less. 
Multiple regression analysis of major predictor variables. 
Perceived self-efficacy, perceived benefits of exercise, interpersonal support for 
exercise, and perceived barriers to exercise were significant predictors of stages 
of change in exercise behaviour (Wilk's lambda= .41, chi-square= 305.8, 
df=48, p = < 0.000 1). Validity of the STAGES model was demonstrated by 
significant differences between average daily energy expenditures in the stage of 
change in exercise adherence (p = < 0.0001), with older adults I the maintenance 
stage having significantly higher energy expenditures than older adults in other 
stages. 12 months after inpatient cardiac rehabilitation approximately half the 
-Study stren gths 
and 
Limjtations 
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members of the sample were exercising regularly, and by 18 months after 
discharge only 30% were exercising regularly. 
Strengths: Sufficient size sample with greater than 50 participants in each 
group. Large group sizes and simjlar at baseline (with a ratio of largest to 
smallest group size of 1.45), thus type I error rate and power only slightly 
affected. Level of significance reported at< 0.05. 
Limitations: Multistage/cluster sampling may contain more sampling error 
(Loiselle & Profetto-McGrath, 2007). Participants were self-reporting, and 
fewer non-exercisers than exercisers choose to participate. Participant self-
selection and self-reporting may contribute to biasing of the results. Results 
generalizable to patients in developed nations only. 
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Appendix D 
Summary sheet for Spencer, L., Adams, T. B. , Malone, S., Roy, L., & Yost, E. (2006). Applying 
the trans theoretical model to exercise: A systematic and comprehensive review of the literature. 
Health Promotion Practice, 7(4), 428-443. 
Authors & 
publication 
date 
Spencer, L., Adams, T. B., Malone, S. , Roy, L. , & Yost, E. (2006). 
Title Applying the Transtheoretical Model to Exercise: A systematic and 
Comprehensive Review of the Literature. 
Conceptual or None indicated. 
theoretical 
framework 
Study design 
Major 
variables: 
Measurement 
Instruments 
Sample 
Description 
Data analysis 
Systematic review of 150 studies. 
Questions regarding application of the Transtheoretical Model (TIM) to 
exercise behaviour: 
1) What evidence exists to support the use of stage-matched interventions for 
exercise behaviour. 
2) How have TIM constructs described priority populations regarding exercise? 
What can be learned about the exercise behaviour of specific populations from 
these studies? 
3) Which instruments for assessing stage membership decisional balance, and 
self-efficacy for exercising have demonstrated validity and reliability? How can 
a practitioner discern among the many staging mechanisms to choose an 
appropriate one for his or her priority population? 
Participant rates, retention rates, sample size, sample selection methods, and all 
measures of external validity examined. Internal validity of intervention studies 
assessed, as well construct validity assessment of the entire body of literature 
conducted. 
150 studies included in review; 38 were intervention studies, 70 were population 
studies, 42 were validation studies. Studies reviewed include studies from the 
United States of America, European, Asian, and Mexican populations. 
Each study summarized and evaluated for: participation rates, retention rates, 
sample size, sample selection (random vs. convenience), all measures of external 
validity examined, and subsequent weight given to findings. 
Study findings The literature suggests that the TIM can be applied to exercise behaviour. Valid 
Study strengths 
and 
Limitations 
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and reliable measures are available to assess stage of change, process of change, 
and temptations to not exercise. The majority of studies using adult populations 
found that advanced stage membership was associated with higher self-efficacy, 
increased use of the process of change, a stronger perception of the benefits of 
exercise, improved disease management habits, fewer health related costs, and 
other positive health habits. This was true for adults with medical conditions, 
senior citizens, US and non-US populations, work-site populations, female 
populations, and college students. Slightly more than half of the 15 studies that 
compared stage-matched interventions to a traditional intervention found the 
stage matched intervention to have a better outcome. The authors also state that 
although there is evidence in support of stage-matched interventions, it is not 
conclusive it they are the best choice in exercise programming. 
Strengths: Inclusion criteria provided. Authors provided a detailed description 
of the database searched and the search terms. The studies in the respective 
groups have relative homogeneity. Tables listing the studies, populations, 
outcomes, and strength of some of the studies have been provided. Detailed 
approach to the evaluation of individual studies provided. 
Limitations: Only original, peer reviewed studies in English that were published 
before August 1, 2003 were included. This may contribute to a publication bias 
affecting the results. Review is limited to primarily qualitative literature. 
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Appendix E 
Summary sheet for Steptoe, A., Kerry, S. , Rink, E., & Hilton, S. (200 1 ). The impact of behavioral 
counseling on stage of change in fat intake, physical activity, and cigarette smoking in adults at 
increased risk of coronary heart disease. American Journal of Public Health, 19(2), 265-269. 
Authors & 
publication 
date 
Title 
Conceptual or 
theoretical 
framework 
Study design 
Major 
variables 
Measurement 
instruments 
Sample 
description 
Data analysis 
Steptoe, A. , Kerry, S. , Rink, E. , & Hilton, S. February 2001 . 
The Impact of Behavioral Counseling on Stage of Change in Fat Intake, Physical 
Activity, and Cigarette Smoking in Adults at Increased Risk of Coronary Heart 
Disease. 
Study and interventions developed based on stages of change from the 
Transtheoretical Model of Change. 
Experimental Study. Randomized controlled trial. Participants randomized to 
behavioural intervention group, or to a control group with usual health 
promotion. 
Stage of change for fat intake, stage of change for physical activity, stage of 
change for smoking, and achievement of target behavioural stage. 
Study participants classified on the basis of 1 of 5 stages of change. 
Dietary Instrument for Nutritional Education. 
UK National Fitness Survey for measures of number of episodes of activity. 
Serum cotinine levels. 
883 participants selected from 20 general practices. Patients selected if they had 
the following risk factors: regular cigarette smoking, high cholesterol, or 
combination of high BMI and low physical activity. Patients excluded if they 
were on active follow-up or medication for coronary heart disease, had a history 
of cardiovascular disease, had a serious chronic illness, or were prescribed a 
special diet or lipid lowering drugs. Half allocated to the behavioral intervention 
group, and half allocated into the control group. 
Logistic regression used to compare efficacy of behavioral intervention and 
control counseling in achieving action/maintenance. Baseline stage and change 
of stage analyzed with data pooled across groups by assessing odd or attaining 
action/maintenance. Confidence intervals adjusted for variability between 
practices, odds ratios adjusted for age, sex, and general practice, and confidence 
intervals presented with 95 % confidence (also add this to strengths). 
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Study findings Stage of change for physical activity: Marked increase in the proportion of 
patients in the behavioural intervention group in action/maintenance after 4 and 
12 months, compared with the control group. For patients in earlier stages at 
baseline the odds at 4 months of moving to action/maintenance stage for the 
behavioural intervention group vs. control group were 1.89 (95% CI = 1.07, 
3.36). Corresponding odds at 12 months were 1.68 (95% CI = 1.08, 2.16). 
Study strengths 
and 
Limitations 
Stage of change for smoking: Adjusted odds of action/maintenance for 
behavioural intervention vs. control smokers were 1. 77 (95% CI=O. 76, 4.14) at 4 
months and 1.49 (95% Cl= 0.56, 4.00) at 1 2 months. 
Stage of change for fat reduction: Substantial increase from baseline in 
proportion of behavioural intervention patients in action/maintenance at 4 
months (27.7% point increase) and 12 months (29.0% point increase) compared 
to control group (17.7% point increase at 12 months). The odds of moving to 
action/maintenance for the behaviour intervention group vs. control group were 
2.15 (95% CI = 1.30, 3.56) at 4 months, and 1.26 (95 % CI=O. 73, 2.18) at 12 
months. 
Stage of change for smoking: A minority of smokers moved into 
action/maintenance at 4 and 12 months, and shifts between other stages were 
limited. The adjusted odds of action/maintenance for behavioural intervention 
vs. control smokers were 1.77 (95% Cl=0.76, 4.14) at 4 months and 1.49 (95% 
Cl=0.56, 4.00) . 
Value of stage classification: The odds of attaining action/maintenance 
increased progressively from precontemplation through contemplation and 
preparation for each behaviour. For fat reduction, behavioural intervention 
showed greatest advantage over control conditions for patients in 
precontemplation and contemplation stages at baseline. For physical activity, 
greatest benefit of behavioural counseling for increasing physical activity was 
evident for patients in preparation. 
Strengths: Randomization of participants to control and intervention groups. 
Groups similar at baseline. 
Limitations: Unclear if study participants blinded. Unblinded studies subject to 
significant bias .. There were fewer patients in pre-contemplation in intervention 
group. Self-reported stages of change may be subject to bias. 
May have influenced results. Study carried out in Britain, therefore generalizable 
to populations in other developed nations only. 
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